Background: For the last 15 years, infection from Helicobacter pylori (H. pylori) has been recognized in gastritis pathogenesis, and is known to trigger an important inflammatory response in these patients. Aim: To determine the association between follicular gastritis and H. pylori infection in children seen at a public hospital in Peru. Methodology: An analytic, cross-sectional study was conducted on all the children treated at the Hospital Nacional Docente Madre ''Niño San Bartolomé'' in Lima, Peru, within the time frame of 2011-2012. All the personal data from the patients' medical histories and endoscopic procedures were collected. The crude prevalence ratios (PR) were obtained and adjusted (aPR) with their 95% confidence intervals (95%CI), using generalized linear models with the binomial family and log link function. Results: A total of 123 children met the study criteria. Forty-eight (39%) of the study sample were girls and the mean age of the children was 12 years. H. pylori was present in 44% of the sample and 9% presented with more than 100 bacteria per field (classified as ++ + ). Thirty-five percent of the children had esophagitis due to concomitant reflux. The presence of H. pylori was associated with follicular gastritis (P < 0.01; aPR: 2.3; 95% CI:1.49-3.49), adjusted by the children's age. Association between follicular gastritis and Helicobacter pylori in children seen at a public hospital in Peru Conclusions: Based on the data analyzed, it was concluded that the children with follicular gastritis had a greater likelihood of having H. pylori than those that did not present with gastritis. These results can be extrapolated to other similar populations and should be evaluated in each setting so that this does not become a public health problem within the next few years. 
Introduction
Helicobacter pylori (H. pylori) is a spiral Gram-negative microorganism that has been reported worldwide. Approximately one out of every 2 persons of the world population is infected with H. pylori. 1 ---4 For the last 15 years, H. pylori infection has been recognized in the pathogenesis of gastritis and peptic ulcer disease by triggering an important inflammatory response. 5, 6 The infection is acquired mainly in childhood and is associated with different gastrointestinal symptomatology, including recurrent abdominal pain, chronic hemorrhagic gastritis, and follicular gastritis, and it is sometimes asymptomatic. 7 ---9 Recent studies suggest that chronic follicular gastritis in childhood can increase the risk for developing gastric neoplasia in adult life. 10 In our environment, different studies have been conducted on the histopathologic characteristics of gastritis from H. pylori, 11 but whether there is a relation between that infection and its main characteristics, or if that relation exists in the pediatric population, has not been precisely determined.
Therefore, the aim of our work was to determine whether there was an association between follicular gastritis and H. pylori in children seen at a public hospital in the metropolitan area of Lima, Peru.
Methods

Study design and population
Evaluating the anatomopathologic registers of the Hospital Nacional Docente Madre Niño San Bartolomé of all the children that underwent esophagogastroduodenoscopy requiring gastric biopsy or biopsy of some section of the gastrointestinal tract between the years 2011 and 2012, an analytic cross-sectional study was conducted on those patients that had the possibility of being affected by H. pylori. The patients seen at a different hospital, those that did not have a gastric biopsy, or those whose medical records were incomplete, were excluded from the study (23 patients).
Non-probabilistic convenience sampling was carried out, calculating a minimum sample size of 97 patients utilizing a 10% expected error and 95% confidence interval.
Instruments and variables
A worksheet was designed that included the personal data from the medical history (age, sex) and data from the endoscopic procedure and it findings: year of evaluation, film number, sample location (esophagus, stomach and/or duodenum), and the anatomopathologic characteristics.
Chronic nonhemorrhagic gastritis was defined when there was gastritis with the presence of lymphoplasmacytic inflammatory infiltrate (also known as round cell infiltrate) in the gastric mucosa. Chronic hemorrhagic gastritis was defined with the appearance of multiple erythematous and/or predominantly superficial ulcers at the corpus and antrum, and even reaching the duodenum. Follicular gastritis was defined as such when there were lymphocytes forming complete nodules and follicles. Reflux esophagitis was defined according to the consensus of the American Gastroenterology Association, using the pathologic criterion of abundant eosinophils (≥ 15) predominantly in the superficial layer of the epithelium, as well as the possibility of basal cell hyperplasia and elongated papillas. 12, 13 The dependent variable was the presence of H. pylori. In order to be observed and to evaluate its damage to the mucosa, it was classified as absent if no bacteria were found in the observation field, it was described with a plus sign (+) if 1-20 bacteria per field were observed, two plus signs (+ + ) if 21-100 bacteria per field were observed, and three plus signs (+ + + ) if more than 100 bacteria per field were observed. This classification has been used by national and international authors for diagnosing H. pylori in different types of samples. 14, 15 This process of H. pylori identification was aided by the use of hematoxylin and eosin staining and then Giemsa and Warthin Starry stains for confirming the presence of H. pylori. The histochemical staining was processed at the hospital in which the study was conducted, following the technical recommendations, and they were used as markers for evaluating the presence of H. pylori.
Procedures
Permission was requested from the baseline coordinators to collect the data coinciding with the study period. After permission was granted, coordination meetings were held to define the variables and aims. The missing information of the patients included in the final baseline was searched for in the hospital's database. And finally, the baseline was created, carrying out data quality control and analyzing the spreadsheet. The baseline was generated using the Windows Excel 2010 program and the data were processed using the Stata version 11.1 statistics software (StataCorp LP, College Station, TX, USA).
Data analysis
In the descriptive analyses, the numerical variables were evaluated with the normality suppositions and then described through medians and interquartile ranges. The categorical variables were analyzed through percentages and frequencies. For the bivariate statistics, the Fisher's exact test was used for the cross-tabulation of the categorical variables and the rank sum test for the cross-tabulation of the categorical variables vs the quantitative ones, after the evaluation of the normality suppositions in each case. For the inferential statistics, generalized linear models were used, employing the binomial family and the log link function, obtaining the crude prevalence ratios and 95% confidence intervals (95% CI). The multivariate analysis was conducted in the same manner, obtaining the adjusted prevalence ratios (aPR). Statistical significance was set at a p < 0.05.
Ethical aspects
Data confidentiality was maintained and the ethical recommendations of the international organizations were followed. The study protocol was approved by the ethics committee of the Hospital Nacional Docente Madre Niño San Bartolomé.
Results
One hundred twenty-three patients that fit the study criteria were included. Of that total, 48 (39.0%) were girls. The median age was 12 years and the interquartile range was 7-14 years. Likewise, 73 (59.4%) biopsies were performed in the stomach and esophagus, 24 (19.5%) only in the stomach, 15 (12.2%) in the stomach, esophagus, and duodenum, 6 (4.9%) only in the esophagus, and 5 (4.1%) in the stomach and duodenum, according to the criteria of the specialist. The histopathologic characteristics in relation to the finding site are shown in Table 1 .
Of the patient total 43.9% (n = 54) were diagnosed with H. pylori, and of those patients, infection in 50% (n = 27) of them was catalogued as + (1-20 bacteria per field), in 41% (n = 22) as + + (21-100 bacteria per field), and in 9% (n = 5) as + + + (> 100 bacteria per field).
The number of plus signs varied according to whether the patient had follicular gastritis or not. A total of 55.6% (n = 15) of those patients that had one plus sign, did not present with follicular gastritis. In contrast, 81.8% (n = 18) of those that had 2 plus signs presented with follicular gastritis. And finally, 40.0% (n = 2) of the patients that had 3 plus signs presented with follicular gastritis, and the differences were statistically significant (p = 0.02).
The mean age varied depending on the type of pathology. The median age of those that presented with follicular gastritis was 13 years (interquartile range: 9-16 years) vs a median of 11 years (interquartile range: 4-14 years) of those with no follicular gastritis diagnosis (p = 0.01). Likewise, the median age of those patients with H. pylori infection was 13 years (interquartile range: 10-15 years) vs a median of 9 years (interquartile range: 4-14 years) of those with no H. pylori diagnosis (p < 0.01).
The bivariate analysis showed a statistically significant relation between age (p < 0.01) and follicular gastritis (p < 0.01) with the presence of H. pylori in the children evaluated. The remaining results are shown in Table 2 . cPR: crude prevalence ratio obtained through generalized linear models (GLM), using the binomial family and the log link function.
The multivariate analysis produced a statistically significant relation between follicular gastritis (p < 0.01) and the presence of H. pylori -adjusted by the children's age. Table 3 shows the rest of the results.
Discussion
H. pylori infection has been studied from many perspectives, even though there is still much to discuss about this topic. However, there are clear concepts as to the anatomopathologic damage it can cause, but this has been studied very little in relation to childhood. It is known that a longer exposure time increases the risk for diseases caused by this pathology, and one of the factors to keep in mind -and the aPR: adjusted prevalence ratio obtained through generalized linear models (GLM) using the binomial family and the log link function.
most important in our work -is its relation to gastritis. 16, 17 Patients with follicular gastritis were found to have a 2.3-fold greater frequency of H. pylori infection, compared with those that did not have follicular gastritis. These results coincide with those of a similar study carried out in 2012 reporting that chronic gastritis, active gastritis, and follicular gastritis are significantly higher in children infected with H. pylori. 18 Another similar study conducted in Colombia showed that the patients with this type of gastritis had more intense and persistent dyspeptic symptoms. In addition, it stated that there was substantial improvement of those symptoms and the histologic findings in the gastric mucosa upon H. pylori erradication. 19 This is due to the fact that H. pylori induces the production of proinflammatory substances by mononuclear cells. In this manner, substances such as interleukin 12 create a greater stimulus for a greater presence of Th1 lymphocytes, forming lymphoid follicles, but they are incapable of eliminating the bacterium.
Even though age was not statistically significant in our study, this could have been due to the small sample size, given that the p value was very close to 0.05. Some studies have shown that there is an association between older age and H. pylori infection. A study carried out in Portugal stated that older children can contract H. pylori infection at a rate similar to that of small children. 20, 21 Another study conducted in Colombia demonstrated that H. pylori infection progressively increased with patient age and was more notable after 6 years of age. 22 In Peruvian studies, the mean age for acquiring the infection has changed from 12-18 months in 1990 to 2.4 years in 2002. 23 This variable should be studied in future analyses, confirming whether it is an influential variable of the disease in our environment.
More than one fourth of the patients that presented with H. pylori also presented with reflux esophagitis. In a casecontrol study carried out in Brazil, it was found that reflux esophagitis was more frequent in children that did not have H. pylori, a result that differs from ours. 24 This could be due to the fact that their study population was one made up exclusively of esophageal biopsies, whereas our study also included gastric and duodenal biopsies. Further investigation is needed to determine whether there are differences in relation to the anatomic area evaluated.
The large majority of patients presented with chronic duodenitis, a result concurring with those of studies conducted in Brazil and Uganda. They reported that H. pylori infection was a risk factor for presenting with duodenal infections, especially if it was associated with Giardia lamblia. 25---27 One out of every 10 patients presented with H. pylori infection described with 3 plus signs, meaning that those children had more than 100 bacteria per field. Similar studies in Vietnam concurred that large numbers of H. pylori infection are associated with childhood. 28 Nevertheless, the quantity found in our study is alarming. This is due to the fact that we are a so-called Third World country, in which the prevalence of H. pylori infection is greater in the low economic population. H. pylori is also strongly associated with inadequate sanitary conditions in the developing countries.
And finally, a recent study stated that the diagnostic tests for defining treatment should be invasive (histology, antibiogram), leaving the noninvasive tests, as well as test/treatment, for epidemiologic or treatment confirmation studies, thus preventing unnecessary treatments and reducing strain resistance. Those children presenting with association with peptic ulcer disease should receive treatment adapted in accordance with sensitivity tests and lasting a recommended 10-14 days. Treatment costs, adherence, and possible adverse effects should be taken into account. A confirmation test, such as the breath test, is also recommended 4-8 weeks after treatment has ended. 29 A limitation of our study was selection bias, produced by not having an adequate sample, but even so, the data can be considered as an approximate reality value, given that they come from a referral hospital that treats a large number of children from the Peruvian capital. Moreover, there are no other studies in our environment that analytically assess the association between follicular gastritis and H. pylori, making ours an important starting point for future research on this topic. We recommend that further studies be conducted at more healthcare centers to evaluate aspects that were not analyzed in our study, as well as to determine whether age really is an influential factor in H. pylori infection.
Based on the data analyzed we conclude that pediatric patients with H. pylori infection have a higher frequency of follicular gastritis compared with those with non-H. pylori gastritis.
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